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Hermeneutic questions to be addressed.
In spite of the very extensive literature that has accumulated over time concerning Piero Sraffa's theoretical system, several significant issues pertaining to the interpretation of the work of this distinguished economist are still unresolved. In this article we will address some points relating to the period [1925] [1926] [1927] [1928] [1929] [1930] , in which Sraffa set out his criticism of Marshall's theory of value and began to shape the basic theses that would be put forward later in his 1960 book. It is a five-year period which opened with his famous 1925 essay on the relations between cost and quantity produced; which continued with the 1926 article in the Economic Journal, on the law of returns, and closed with two short papers in the same review, contributing to the debate promoted by Keynes in 1930 on increasing returns and the representative firm.
Four historiographic and analytical questions regarding this period seem to be in need of further clarification. First of all, one may ask why Sraffa chose to level his criticism against Marshall's theory of value, 2 in which marginalist analytical tools were applied for the first time to a classical conceptual structure, 3 rather than launching a direct attack on Jevons, Menger and Walras, who had tried to reduce the whole of economic science to the working out of the implications of the marginalist postulate.
If we may assume that even during that early phase Sraffa's main objective was to criticise the subjectivist approach to the theory of competitive values and to revive the classical doctrine based on the real cost of production, relieved from the labour theory of value, then we may wonder why he chose to contrast his ideas with the views held by an eminent scholar whose theoretical position was nearly midway between classicism and pure marginalism. The opinions expressed by those who defended a thesis diametrically opposed to his own might have been a more fitting butt of his polemics.
We will attempt to outline an answer to this issue in the first part of this study, by concentrating not so much on the supposed reasons of academic convenience that have all too often been invoked, but rather on methodological and analytical arguments, clearly expressed in Sraffa's 1925 article. Basically, they consist in the idea that Marshall had built a theory of value based on two assumptions that overtly contrasted with the classical vision of price formation, 4 and had made an improper use of Ricardo's thought on that matter, exploiting it for his own aims.
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A second aspect of Sraffa's theoretical path which needs to be further studied is the question as to what led him, in the short period of time running between his 1925 and 1926 articles, to change his approach to the problem of price formation and to express the hope that the theory of value would free itself from the hypothesis of perfect competition and move in the opposite direction of monopoly. Up to that moment, his strategy had aimed merely at opposing Marshall's assumption of a supply curve of the competitive firm showing variable unit costs.
We know that in June 1926 Sraffa had already reached this conviction. At that time, he wrote to Keynes that he felt the theory of prices could not restrict itself to studying a first approximation assumption, such as Ricardo's hypothesis of constant returns, which he thought to be "the best available for a simple theory of competition". His idea was that an approach to the problem based on imperfect competition was analytically preferable, for practical reasons, to that of a general economic equilibrium ("Pareto's point of view"). " I am now trying to express in a simple form" -he wrote to
Keynes -"how equilibrium can be achieved in such conditions, which I deem to be fairly good approximations to certain aspects of reality". -and with it the study of semi-monopolies, or polypoly. This was a form of market he considered to be predominant in the real world. He believed it would represent the most appropriate way to build a theory of value that would not be limited to the particular case of constant returns, where price determination could be separated from quantity determination. The reasons why he abandoned this road have not yet been wholly clarified. They will be dealt with as a third specific point of investigation in the course of the present work.
Once again, this choice by Sraffa lent itself to a methodological explanation, pointing out the analytical need to introduce into the theory of determination of competitive price a subjective demand curve, faced by the firm -an assumption in conflict with the tenets of the objective theory of value that Sraffa intended to defend. On the other hand, the determination of the equilibrium of an imperfectly competitive firm could not fail to resort to Marshall's method of partial equilibria, the use of which Sraffa deemed to be legitimate only within the framework of a first approximation analysis.
This silent choice which Sraffa made was, however, unlikely to be easily comprehended, for it implied the abandonment of a research line that had appeared promising to many scholars who had discussed his 1926 article.
It was probably at this point, in winter [1927] [1928] Sraffa's theory of prices of production did not include any functional relation between costs and quantity produced, a circumstance testifying to a basic continuity in the author's theoretical vision. It started out from a very restrictive premise: that the quantities of commodities produced in the system were given., so that any influence of demand on prices was to be excluded a priori (except for that part of demand which could be directly linked to the technical requirements of reproduction).
The heuristic limits which characterised such a theoretical framework could hardly pass unnoticed. If Sraffa's aim was to repropose the Ricardian explanation of prices of production, exclusively centred on the supply side -albeit in a new analytical form that could relieve it of the useless weight of the labour theory of value -then the theoretical model that he had selected for this purpose was inevitably doomed to appear unconvincing, since it was based on assumptions that excluded any different analytic perspective from the very start.
Thus the question arises as to what induced Sraffa to make such a choice. The answer is simple: the idea of isolating the production system at a given point of its evolution made it possible to focus attention upon certain properties Sraffa thought to be essential for any economic system -those independent of variations in the volume of production and in the proportions among the "factors"
utilised. If the quantity of commodities produced, the technology of the system and one of the two main distribution variables were known, all relative prices of production could be simultaneously determined, together with the other distribution variable.
In order to abstract from the demand side of the problem while considering the extent to which the relative prices of From this point of view, Sraffa's picture of the problem was not far distant from Marshall's vision of the process of determination of normal long-term prices. Marshall held that one could describe such prices as governed by cost of production, but with a significant proviso: that "he does not claim scientific accuracy for the wording of his doctrine, and explains the influence of demand in its right place" (Marshall 1961 (Marshall [1890 : 291).
Sraffa raised three main objections to Marshall's method.
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The first concerned Marshall's definition of individual industries as the exclusive consumers of a given production factor or as the exclusive producers of a given commodity. 19 Sraffa maintained that this reasoning could affect the type of returns to scale, inasmuch as increasing returns tend to be all the more probable -and diminishing returns less and less probable -the broader is the definition of industry.
According to Sraffa, only in two exceptional cases could
Marshall's approach possibly be reconciled with a supply curve with variable costs: first, for increasing returns, in the case of economies of scale which were external to each individual firm, but internal to one individual industry undergoing expansion (an improbable category of economies, analysed by Marshall and Pigou); second, for diminishing returns, in the case studied by Barone concerning an industry utilising the whole quantity of a given production factor, regardless of whether its total product increased or diminished. The scope encompassed by
Marshall's approach was therefore rather limited.
This methodological attitude was linked with the criterion
Sraffa had adopted to determine whether or not it was licit to resort to The third objection that Sraffa raised against Marshall's theory of value was that, in a free competition context, an increase in production costs due to the presence of a limiting factor would be borne by each of the industries that made use of such a factor; but not necessarily by each firm, since each individual producer could increase or reduce the quantity of the scarce factor used, without substantially affecting its price, 20 a state of things which is clearly inconceivable for all producers as a whole.
This line of reasoning prevented Sraffa from conceiving the aggregate supply curve of an industry over the short period as a horizontal sum of the individual supply curves, as Marshall had done.
On the other hand, it became even more difficult to accept the assumption of constant prices for all the other commodities -a typical assumption of a partial equilibrium analysis -as some of these commodities were likely to require precisely the use of that scarce and irreplaceable factor whose price was susceptible to increase.
As far as the case of diminishing costs due to external economies was concerned, a case logically admissible within
Marshall's theory, Sraffa considered it to be a "purely hypothetical and unreal construction" which would lead to the same result. He thought that diminishing costs could not be presupposed in the construction of an industry supply curve, on account of the difficulty in summing individual cost curves whose shapes would change with variation in the quantities produced at the industry level. conditioned by the non proportionality of total production cost to the quantity produced: if the production cost of each unit of the commodities considered did not change with variation in the quantity produced, the symmetry would be interrupted, the price would be exclusively determined by production costs and the demand could not affect it at all. (Sraffa, 1925, p. 320) Basically, then, Sraffa considered Marshall's theory of competitive price as an unjustified and insidious attempt at reformulating Ricardo's doctrine in the neoclassical language of market equilibrium. 32 In his opinion, Marshall had purposely and surreptitiously overturned the main theoretical results which Ricardo had achieved.
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I am thus advancing here a crucial historiographic hypothesis on which my interpretation of Sraffa's theoretical work in the mid1920s will rest or fall.
The two articles of 1925 and 1926, and some of their interpretations.
Some commentators have maintained that Sraffa's 1925 and 1926 articles are very similar to one another ("twin papers"),
suggesting that the second is little more than a synthesis of the first. In my opinion, on the contrary, they display a number of significant differences.
In Sraffa's main thesis was that, in the study of relations between cost and quantity produced of an individual commodity, one was faced with a basic methodological alternative. Either one could abandon the assumption of perfect competition, implying production at constant costs -something to be considered as an exception from the empirical point of view -and replace it by another, less restrictive hypothesis, or else he should give up Marshall's method of partial equilibria, which allowed "only a first approximation to reality" and did not seem to be capable of reconciling the need for logic consistency with the requirements of realism.
In Sraffa's opinion, the supply curve of a firm and the corresponding demand curve were not independent from one another (even in the absence of advertising and selling expenses, which he did not include among production costs). The same reason that led
Marshall to attribute to the firm's supply curve an increasing upper portion -that is, the probable rise in the rental price of certain production factors as a consequence of the expanding volume of production -likewise caused Sraffa to believe that if a similar phenomenon had also occurred in other industries, the demand would have been affected in such a way as to make it impossible to determine the equilibrium of the competitive firm, due to the temporary shift in the two curves of demand and supply.
Significantly Schumpeter, they judged it to be of inferior quality as compared to his preceding essay 38 and described it as a deviation from Sraffa's previous line of reasoning.
39
The most scathing judgements on the article considered its first part as a mere reformulation -the "English version", requested by
Keynes -of the previous essay, and its second part as a temporary abandonment of the line of thought envisioned in 1925. This supposed change of direction was ascribed to the desire to show the logical possibility of a competitive equilibrium of the firm compatible with the assumption of increasing returns to scale.
The deviation was regarded as unacceptable for several reasons: first of all, because it tended to carry out "a theoretical operation that was totally contained within Marshall's vision of the industry equilibrium of a single product" (Talamo 1976: 63); secondly, because it seemed to make concessions to demand and consumer preferences (see Graziani 1986: 191) ; and thirdly, because it infringed the rules of the game by introducing into a theoretical framework hints of daily experience and businessmen opinions.
40
It should be noticed that all these interpreters had some sympathy for Sraffa's work as a whole. But it was precisely for this reason that they felt it to be their duty to go beyond, or even against, the statements expressed in his 1926 article. They were probably convinced that by so doing they were working in Sraffa's own interest, raising the overall coherence of his scientific programme, which, in their view, could not imply a theory of price where demand played a significant role.
These developments resulted in a curious conventio ad excludendum, which led many Sraffian scholars to ignore his 1926 article, as if it had never been written or consisted merely in an English-language summary of the previous essay. Moreover, there has been a large tendency to trace a substantial line of continuity between the theoretical approach adopted in Sraffa's 1925 article and that contained in his 1960 book.
Sraffa's second article was thus passed over almost in silence.
The spotlights remained trained on his first essay. Even though Sraffa himself made it clear that it no longer adequately expressed his thought (to the point of preventing its publication in an English version).
The outcome of this process has been a systematic misunderstanding of the meaning of the 1926 article, which was ultimately considered by these interpreters of Sraffa's thought as a bungled attempt, which ended up in a blind alley, to move away from his previous theoretical line.
Samuelson's frontal attack and its effects.
One of the main conclusions drawn by Sraffa in the two articles we have just examined is that the production cost of the commodities offered by a perfectly competitive firm must generally be seen as constant with respect to small changes in the quantity produced, "as we are not entitled to take into consideration the causes which may make it rise or fall" (Sraffa 1926: 541 ).
This conclusion was opposed by Samuelson, who held it to
be an ideological statement, not deducible from Sraffa's analysis and flawed by a simple, but fatal error: the failure to recognise that the condition of static equilibrium of a perfectly competitive firm requires an increasing supply curve, so as to preclude indefinite expansion of the business production scale. The logic on which this line of defence was founded was rather weak, for it referred to Sraffa's treatment of the matter as if his assumption of constant unit costs were only a first approximation hypothesis, used for analytical convenience and destined to be subsequently abandoned. 
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Sraffa believed that Marshall's method could coherently account only for two special, and highly unlikely, cases of variable costs by a competitive firm. Therefore he thought that, as a first approximation, one could assume as normal the case of a supply curve at constant costs:
"The low probability of the hypotheses that give rise to each of the tendencies to cost variability seems to suggest that the absence of both is to be considered much more general -given the conditions of partial equilibria -than the presence of only one of them. Thus the most appropriate approach is to regard as normal the case of constant costs, rather than that of increasing or diminishing costs". (Sraffa 1925: 316) But Sraffa knew very well that, in a further approximation to reality, it would become "necessary to extend the field of investigation so as to examine the conditions of simultaneous equilibrium in numerous industries" (Sraffa 1925 : 541) -which he did in his 1960 book -and to take into account the circumstances which could result in external economies (as he had done in his 1925 essay).
As a matter of fact, in the closing sentence of his 1925 essay, Sraffa had stated that from the point of view of the equilibrium of a single industry, "which is only a first approximation to reality, it must be admitted that the commodities, in general, are produced under constant cost conditions". Later, however, he came back to the same point and recalled that in 1925 he had intended to demonstrate that, in general, only the case of constant costs could be considered as logically compatible with the assumption of perfect competition, without mentioning that it was a first approximation hypothesis. In his 1925 essay Sraffa had indeed warned his readers against the risk of making precisely the "fatal mistake" that Samuelson later attributed to him: "In the perfectly possible case that the individual marginal cost were constant for some or even for all the quantities of product, in the part concerning such quantities the marginal cost curve would correspond to the average cost curve; and within these limits the equilibrium would be indeterminate, given the definition of competition that we have followed so far... Under such circumstances, if the unit cost curve is constant for a given tract, equilibrium will be achieved at the point corresponding to the maximum quantity which can be produced at that cost; and it will no longer be admissible to claim that the curve is at constant costs throughout, as this would lead to the monopoly of the firm considered" (italics added). (Sraffa 1925:311) Sraffa never held that constant cost cases exhaust the categories of admissible competitive prices, as claimed by Samuelson.
Indeed, he argued exactly the opposite: that two cases of variable unit costs, both of them consistent with the assumption of perfect competition, were theoretically conceivable.
6. Real, presumed and missing influences on Sraffa's work.
After his 1926 article, where imperfect competition was envisioned, Sraffa began to consider the idea that in order to repropose the "the old and now obsolete theory" of price based on the real production cost -which he still regarded as the best available -he should follow a different path, that based on the analysis of multisector linear models of production. This type of analytical approach was later to become known as the "neo-Ricardian approach". At a certain point his undertaking began to seem neverending, partly due to the difficulty of locating Ricardo's letters and partly to the task of writing the introductions. Throughout the last few years of that period Sraffa was also working on the subject of prices of production. 53 He was eventually almost overwhelmed by this combined effort. Maurice Dobb's contribution was of decisive importance for the accomplishment of the editorial work.
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If one were to reach the conclusion that the prolonged breakage in Sraffa's scientific production was due to his great had opened the way to the theory of imperfect competitionunexpectedly refused to continue to move in that direction, realising that it would imply a return to Marshall's criticised analysis of partial equilibrium and his symmetric vision of price determination.
After that abandonment -perhaps a little premature, but due to comprehensible methodological reasons -Sraffa's interest in purely abstract theory addressed itself to the study of a circular process of production, in which the same commodities appeared as products and as means of production. Faithful to his plan of re-launching the project of an objective theory of value entirely grounded on the real cost of production, he gave up the idea of a joint determination of all prices and outputs and focused his attention on a much simpler problem which concerned the construction of a theory of relative prices when the instantaneous production configuration of the economy was assumed as given. By this assumption, any functional link between supply and demand was severed, right from the beginning.
We do not know whether Sraffa was fully satisfied with that solution, or not. But he did not seem to regard it as sufficiently pervasive, as we may guess from the fact that in the preface of his 1960 book he mentioned his intention to carry forward more deeply and extensively the critical part of his research programme, or to delegate that task to "someone younger and better equipped". Provided On the whole, there was a constant overburdening of Sraffa's line of reasoning with the idea that he was aiming at a global Marshall interpreted Ricardo's theory of value as grounded on the assumption of constant unit costs, which excluded any role for demand. 6 See a letter written by Sraffa to Keynes, from Milan, dated 6 June 1926, kept in the "Keynes' Papers", at the Marshall Library, Cambridge, partly reported by Roncaglia (1975: 17-21) . 7 Among the Sraffa Papers, there is a note remarking on the existence of a great lack of understanding between his contemporaries and classical economists, in spite of the simplicity and explicitness of the language the latter used (SP/D3/12/4:14). 8 See Clapham (1922) . The English historian held that some of Marshall's analytical categories were no more than "empty economic boxes", useless for practical purposes. That article started a debate with Pigou. 9 Sraffa thought that the hypothesis of increasing returns could be explained by the technical division of labour within industry and regarded diminishing returns as related to the specific nature of agriculture (see note SP/D1/43: 33-34). 23 Marshall's theory, in spite of Pareto's opposition, had spread rapidly in Italy through the work of two groups of scholars, namely to the Roman group that clustered around Pantaleoni, Barone and Ricci and the Turin group centring around Einaudi, Jannaccone, the "Cognetti de' Martiis" Laboratory of Political Economy and the review La Riforma Sociale. 31 Garegnani has recently claimed that Sraffa's unpublished papers show a gradual evolution of his views on the classical economists, which probably led him, starting from 1927-28, to "abandon the Marshallian interpretation of the classical economists, thus turning his back on the position that underlay his 1925-26 articles" (Garegnani, 1998: 152) . In my opinion, in the middle twenties there was but one of the ideas contained in Marshall's interpretation of Ricardo that Sraffa shared -and it happened to be an erroneous idea, namely that Ricardo thought that most of the commodities exchanged daily on the market were produced at constant costs (see Sraffa 1925: 316) . 32 Sraffa believed that Marshall had conducted his attempt rather insidiously, without declaring it explicitly, but claiming to be a follower of the classical tradition who was simply "translating" Ricardo's thought into mathematical formulae. 33 In his 1925 essay, Sraffa had stated that Marshall had ingeniously concealed a radical change of approach that had come about in his thought in the 1880s, on the laws of non-proportional costs and the role of external economies. "Those laws have been replaced and Marshall has been extremely clever in pushing this transformation through almost unnoticed" (Sraffa 1925: 306) . 34 Sraffa held that Marshall's demand and supply curves originated from a false similarity with mechanics, a science where experiments can be repeated in substantially identical conditions (SP/D3/12/42).
35 "Either we take those variations [in costs and quantities] into consideration for all the industries of the group, and then we have to shift from the specific equilibrium of a certain commodity to general equilibrium, or we neglect those variations in all industries and then the commodity examined must be considered as produced at constant costs" (Sraffa 1925: 325) . 36 See, to this regard, Sraffa's letter to Keynes dated 6 June 1926, already referred to. 37 Free competition does not imply any atomistic subdivision of demand and supply, or any perfect transparency of the market, but only free entrance, output homogeneity and a uniform profit rate in the long term.
with Marshall's model of supply curve and those which were not. On that point, see also Sraffa (1926: 536) . 46 Thirty years later, a second generation of the Russian-German mathematical school made wide use of circular models of production. It included Leontief and von Neumann, two authors who considerably influenced Sraffa's thought. 47 Dmitriev was known in the English-speaking world, because in 1931 Bortkiewicz had devoted an entry to him in the Encyclopaedia of the Social Sciences, published by Macmillan. 48 The only difference between the two approaches is that Bortkiewicz's system of equations classically assumes that wages are paid at the beginning of the production process, whereas Sraffa's system of equations is based on the opposite assumption that wages are paid post factum. Sraffa's analysis yielded also other original results, such as the distinction between basics and non-basics, the "auxiliary construction" of the standard commodity and the method of subsystems.
51 I dealt more extensively with these aspects in a previous study (Cavalieri 1984) .
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In Sraffa's opinion, Marshall's theory of value could not be interpreted in such a way as to endow it with internal logical consistency and, at the same time, make it compatible with the events that it aimed to explain (see Sraffa 1930: 93) .
